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TITLE OF THE INVENTION 

Semiconductor Memory Device 

BACKGROUND OF THE INVENTION 
5 Field of the Invention 
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Description of the Background Art 
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SUMMARY OF THE INVENTION 
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The foregoing and other objects, features, aspects and advantages of the 
5 present invention will become more apparent from the following detailed description of 
the present invention when taken in conjunction with the accompanying drawings. 
BRIEF DESCRIPTION OF THE DRAWINGS 
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[029] 02 8^7jk^m&tzm^w<D*^v±^<Dm&*mmz. 
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DESCRIPTION OF THE PREFERRED EMBODIMENTS 
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, stiff€iH2 oiciimvDDH^i$ti> mfcrnvt^y-t/wg. 
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ftai©*".* y -fe7^^^-f-5Sfe®J3E^3i^2 o ©iffv pp^ iiilEVD 

20 Dl:i«p$Jl5, 
25 



- 19- 



&1ts JBV>fc*l3fffiEEfi, «j|g®JCVDDfc-tHJ;5(ev^JBEVDDL-e*> 
5 P P IrillJEVD D illJEVDD L i ©f B 1«it^ "5 s HifcO^fii 1 
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m i o 09 ^^-r^L i o - l i o Kfe^tcWrmmjk&fflkmm^~tm 

$*LS 0 NMOSi«4 0li, P $^MZ£ PMOSi^4 1tt 

, N$^/U\Z.£ Qm.7£&tl, NMOSfi4 2il P-?i;Ka^M^5 

4 O&itFP $ol/]s4 2<D^IiJ^ pg^^y-tr/WDP^-^/WvlOS 

^tlb<D$3L/U4 0-4 2£5j;t>*6 6£5<fctF6 7 l;::^T^#8t<^fca6^ 
> hUy^m7 0- 7 3^^tt^?f^$nSo :OM^yf||7 0-7 
3fi, ^tt^ett, i/to-M->f7^yi — v^3^ (ST I) ^T'fc"9, 

o 5 0-5 4lt *Mf^W(MB&Xlb 5, 010 Kfci^-CWu HI 
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Mi6 1 fi x N^i/H l*5«ttJ«P^i/W4 2 ±.\Z.frtz.^Xmi£VX 

(^toTM^tl^c Lfc^oT, h9^v?^>^WlO^:«>^H ST I 
JlI^^v^btLTfc^, EH£^g#c 5 0 - 5 4 fi, ^tlftl, STI««}:J:5^ 

m 1 1 m 9 i,^-r^^e v^^<D±m^M<Du-(T ^ h&wfeWrt^-tm 

•> h Sr^i-o . *£t£1S# 5 1 =y^^hCN3, ^1^JSIB^7 5 e «fctf = 
15 bCN2^L-CSttf^5 5^$Jl5= r. <DW> 1 ^rJSlifi^ 7 5 e 

h£rtf-LTffSi&Jfiiai8§i7 5 dM^JiS, y-Mli6 2ii, = 

Si4lB*ft5 2 tt, a^^FCNl, SB 1 4fcJRgBi8l 7 5 g *5 «t ^9 * h 
CN4S:^tTffittf«5 3l^^il5. r<Z)fg 1 ^IBH 7 5gt^h 
1116 1 ^MUT^rR)-t-6{ifi^> &l&JREifi|7 5 i 5 j tm&£ 
25 *l3„ itLb©IB 1 <D&mMM7 5 i *3«tt^7 5 j fi % Zrtl^fos =^>99h 
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0 S-f y^-^ Mt5 Pf t^MO S h^^^^feit^N^^^/UM 

El l 2te N ^^ey -tejuT \"f<DW,2&WMfa<n W7!) h^^-MHT*fe6 0 
roll 2te^i-fS2&JRffiiKl;fiC 01 l^i-»l^HBBIft±^EK*tbS 

10 7 7 ai«$tl5 c r«S|2^JRBa8l7 7 att, IBl IfTVl eSr^brig 

1 IK^-ffB l-&JR£jRl'7 5 f Hi^ tlS, ^©i 2^1ia^7 7 a fi y \? . 

s&tt«tt5 5fc,tt;52«, m%fa\zwfctz>&2&miM.7 7 b^ia 

Wt£friZ> 0 ~<dW,2.£lMMU7 7bH ^1 tf7V l bfcJit/V 1 e Sr^tt 
15 .Hill 1 7 5 b*3«ktf 7 5 i ^-ttt^ttgfj^^^So 

o r^2^1IEii7 7cl±, II mi c^UHl lf^-t-Sll-^JR 
Ei»7 5 cfc&iR$;|x5o !2^«77c^ N k'^i|ZBL«t5 

o 

20 ^-Mi6 2[t i 1 1 1 ^IIfiH7 5 d fcit/I 1 ^7 V 1 d 

Sr^L-CH2^JRiam7 7 e ^gE$ttSo ^-HS6 3I4, illl^t 

!& 1 ^saaB 7 5 h&x&mi t7v 1 f ^un2^msa^7 7 f 

0 11 iZjjk-fm 1 ^:JR@fi^7 5alt H t'7V 1 e ^^fT^2«a^ 

25 7 7 dKmmztiZo *fc> @in^tii^iiaii7 5 jit f&it-Tv 
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1 g 2£rJSfai!i7 7 g fclSSttSaxSo h«®6 0joJ;t>*6 1 tt 

gl 2&J|S@B$I 7 7b(t ^iJ^fR]^^ U ®ag«JEEV d d 4r^-t"S„ 

<4tv h*mm&)\z.7F~rmx*$>z> 0 znmi 3^-1-^3 012 
6 3 t^n^n^^m3^m^M7 8 aas&Biasfta, '^^3^mss^7 

8 afi % i2t7V2 a^Uil 3 fcl^-fffS 2 ^ISIS^ 7 7bi'g^£*L 
10 , $ b 1 2 C^fi 1 ^IIBi 7 5 a fcit/n y ^ ^ f Ltffittti 
5 1^^.5. r©^3^JRE^7 8 attg|tfimjEGND.*re^i-So. 

h @& 6 0fcj;t;6 3i h mm e' 2 *s «t t>* 6 1 <z>ia ^> tr^ ft 

^LT^3^JSiam7 8 b&®LWl£tlZ>o ^^3^Iffil7 8bit IS 2 If 
TV 2 b*3«fct/V 2 c ^^UTiil 1 2 ^-MB 2 ^JBIBjSI 7 7 e33«fct*7 7 f 
15 ^gJjR^So ^^^3^JRgfi|^7 8 bttl7— MWL^ilU i&i*^ 5 

y-t*®ffi6 2*5 it/ 6 1 ^#J^^fT^[^^?£bTm3^:ra^7 8 
c^$b^BBga$*LSo r©*3AMBBi»7 8 cte, |2 t7V2 dSr^U 
20 El 1 2(C^-r^2^MgBH7 7 giCgSI*$*t5„ rC5»3^JRSaift7 8 c^«t 

i£t£SSi£5 2*3«tV5 5{^tt(l M3^JRBE^ttg2ia:$tL/j:V\ ^*b£> 
©iSH4««5 2*3 it* 5 5^JfM$tt6^P^^^/HVIOS h 7 >- * 
25 LTii, El l 2^^-TJ: Sg2^JRia»7 7 b K & V WffiMJ£&Wi1fc £ ti 
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<5 0 

Bl9fr&BI 1 3('7KfJ;;^ ^^!)t/i/©Pft^MOS h7^i>x? 

.r. . 

W£ -C > y ir /uoaasffiflE VDD Sr^-r 5rim5 0 
0 1414, PMO S3E4Kft«J1i5lHlK«>BfflJ©flf^S:^-t-0-C*>5o 0 14 
15 V^t, PlM74±C N 17*^4 l«$tlSo r©N!7a^4UJ:*5 
VvT, lM^^IJ-TS Pft^MOS h7>-i?X?&Bf&£ftZ>o rON^ 
*/U4 1 i:*^^if^H^8 5 b&.fctfS 5 c l^i Vftffi N!7^A-8 0*5 

it/8 1^PiSi7 0»M^^, N£*^8 0*3«tt/8 1 (4, £fe 
K> _* J J E -^«««.8 5 a*3«fct*8 5 b ^LTiW^MW^^i^ 
20 So N!)x;l/8 0t, iiimffiVa MtSPft^MOS h7^^ ( 
b7>-i>X?) P 1^7FM£*K N?^8 (MEEVb «r£«£i-5 

Pft^MOSh7>^^ (/^h7^^) P2«$*l5 0 

M«t*£8 2 a*3«tt^8 2bi, :jl^»Il8 2 a*3«fct>*8 2 b-ORI 
25 c7)fgi§£±<D[I|^L&V^— h!6gli^LtM$H5^- h®®8 2c^ 
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tpo ^nmmLs 2 i&ftwamv * (vDD^fcuvDDH) t^^na 

0 »^8 2blt N^*7U4 liI«^5Nl»Ii^8 4 a 

M^3^8 3 a*3«ktf8 3bh ^ H <b OTM«C*£ 8 3 a3oJ;t>*8 3 b<Dm 

tfo »M8 3bl4fiiI±SVb (VDD, VDDLSfc(4^t-Kg 
M£*WcMOS b7^^©y- h/KWV) to£r£*£*L> ^M^)^8 
3 a fi, N!7^W4 l*ffil«^5Ni»gi8 4 b K: *t 6 0 

N!)x^8 1lt i^MidEV a ^^^T^.$tLSo 

Pft^^MOSl7y^^P KD^ilBf^^, NM^FM^f5^8 4 a £ 

v 5 ** P 2<DMmmzi^ N^x;k4 lf^U Nl^^fii 8 4 b L 
TMJ±Vb^#t^^^^ o N>)x/M lOTEVa«^Tt), N ? 
i^8 1 ^i^MlEV a ^/WT^tl/C*^ Pft^MOS h7^^ 

MOSf7^^Plfcit;P2^ K^^ZftMZtlZNVx. 
)V8 0^6XXf8 1 i^J&U rt&O^x/^t^lilJEVaTvMr^tS 
r £ «fc V \ iHJESV a i?«tt>iS«Eagy 'b &«fcHfc:#HH-£ £ t Z 

o 

fc:Jb\ EI 1 4 ^^t^^Tf^ MOSl>7>'v i ^^Pl*3 < tl>'P2^ 
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O S h 7 >- * P 1 *3 «t Xfi P 2 ^Sjg^lJ LTgfi® $ *L5 0 

H 1 5 fc^M"«J*^*5V^ N.^*yU4 1 O^WMJC, NSM 

P 1 *3«tI>*P 2$r^tL j etb^-rSNM^8 6 a:fc«fctf8 6 b &I2ff-r5 0 

tfcfi, ifiSSJBEVa ^^-TT^^ttSo b 9 P 1 SfcttP 2 Oigii 

B3\ ®EEVa ifcfcfiVbtfS, Na^t^8 4HM$il5 0 r<£> h^Vv 5 
10 **?£j£^*fc8 6 a*3«fct*8 6 b fi, fT^I«!l:S?IJt50t'li/i<, 8l#lRlte 

iWNlii8 4lt ^^y-fe'^JS^Ht^tLSo r^NM^8 4^1g 

U N!7 x;U4 1 £B£fcraiHT£©±Ji£«efc8 7 b Nty ^/ub &W@tt" 

20 $U<D*^V t/KDPft^MOS bv^i?X# PMOS h7^? 

immcDwm 5 ] 

Ell 6fi % iO»Mo^o^||5^«5¥*^tt®fl^^1»fifeSr« 
25 0(1, t;i/MCONf + ^MOS h 9 ^>>* <>? <Dm$.ml± : £W)YE^— 
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-€r*tlt-*f^L-Ciae^ttSNMOSStg$lJ^l|HlSSNBC (NBCO N NBC1 

K^ns^stRaBE^jifti 2 oniffvBB^i&tSo mmmizfc 
io 1 7j;:;?w-cfc 5 ^ m&nfcfcw&i 2011, Nftwos h^^** 

■i^**) N Q a ^ i UtN Q b ©S ^(^^ ^ Jl5 „ P^-^/HVIOSh 
^Vv 5 ^^ (MPMOSh7^^) PQa*3i^PQb©iftIt(l % 
15 ii«lil)iVDD|:@^$il5o m 1 t/VMCOl©^ 

20 t, 7*— **&H#. SlR^J^o-CEB$n5StR«E^il&l 2 0©IffV 

^VMOS h^>'v J ^^(Z)L#VMii«l±^f£<-r6r £^«fc «9 N N^-^r^/^M 
OS h7^^NQ aioit/NQbCOH^IESj^ (KWy|S) ^< 
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m'*4 7xi>m< ZtiZtiit), i*S3tT? % -tfy hJ»BLS3j;t5ZB-L^feo»ii 
7 s '- * SrfBlt / - K S N a 38 «fc TJ< S N b mfciS*-*- 5 r £ ifit* # 5 0 

01811 EI 1 6 ^^-rSraj^JlEj^NBC (NBCO, NBClMW 

5 ^£#>-f) ^«^^7F-t-in-efcs 0 ^(7)0 1 8^^-r^^^8VNT{i, mmm 
frfcrnm noil, nxfa^Mte l, i ?u^?ij L-ciae^tts ^ * v ±/u<d 

nmo s mmmwm&N b c « n swifttB e t mmnm ^-c d srgtt 

5ANDIUSSAC 1 i:, ANDH]g§AC 1 Offi^jff ^-3r§:tt 5 ? I N 
10 Vli, ANDHISgNC 1 <7)tti;>j{f-^HW</M£>i: t*fj§U 3£®H^ Sffi 

IV S S &mmnJ£fcMB. 12 0 (ClS^tSNft^^MO S > 7 ^v?* * ( 

NT 1 -1 I NV i <Dtii£}m-%-tfHi"</u<Dh 

#9fi§U igiiflf, gJISV SSL ^StiBEfill 1 2 0 l^^t § ^ 

^^MO Sh7 ^ N T 2 £r^tf 0 

15 mffivssfi, #J*L«:igitiiSffi (0V) iJ±VSSL(^Jifl - 

0. 5VT'fc^ m/EVS S L^^JEVS S J: <9 ^f&V^ff^/K-^^^n 

5o IffVSSLIt ^SEET'fc^ Nft^MOS Yy <Dm$Lm. 

AND0KAC 1^8<tt>V^^— ^ INVK1, ^i&ffiV S S U~</KD|f 

^-£A®ee v ssl u^^^^-r^. u^^^tg^wi-^o S^SlE^ii 
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tizmzs** h 7 ^ nt 2 ^ftnia7^i(i^t5 0 

0 19(i, Ell 8 NMO S SWJ|l|HlKN B C Of - *#&NN£»jf1= 

«r^-t-«#«^Htf«>a. 0l9?r#Ilt, ^©NMOSSWJils] 

^^^/^-r^B#*5J:TJ ; ■7 ^ -^^«iZi^F^*3V^-rfi, ANDmSSAC 1 (Dm 
TJff-^-fiL W-</l^-efcl9 N N^-^/HVIOS h7^^NT 2^>giiU {£ 
llliVSS LtfK S^mJE^ii^l 2 0\Z&&£tiZ o ^<DVtMX^ 
]) ir /UM C©Nft^ /I'M OS b^v^^GD ^7^ V ^flg T? £> t> 

10 % »f-^»t5rim5, 

flSH W</U£ft "9 N ^CT^y^-^ I NV 1 <DW^{f^f2L W<^<t 
Lfc^oT, S^«ii^jtmi 2 OfiPSSIE^VS SCNft^MOS h9 
15 y^^NTl^LT^^n, roS^SJEfcitHl 2 0C9«EEW</1^ 

l^Ttev ANDEAN C KDWTjff-^fiLW^/U-^fe 19, T^MJite 

25 nuote, z<Dmw<Dmm<D%m5\zi£?¥mfcmm<Dm4¥&^-f?4 
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^UlT'foSc UAT> H2 0.Sr#IRL-C, (§1 1 6 (~^¥^#IE1i^goiM1^ 

O^TM"^,, El 2 CH'jb^Tt^ rt^flf ©Mli, tllJiVDD^ 
CI. OVtfcl HWE/l^Sl. OV^oLV^VSS (OV) 
o f£tJ±VSSL(±-0. 5V-CfeS 0 

(^^wm^s) "c*>«9, ^«w#PiHiiS8^e>©ssiw«iflr-9-BEt4Lu 

^/K'feS, bfc^o-C, EI 1 8 ^-t-ANDHIgSAC 1 Offi^jff -^fiL W< 
^T?*>D N ^ CX; I N V 1 ©aMt^H ^/K*fc5 0 Lfctf* 

b?£X), S^mil^iS^l 2 0±(DlJ±VBBi UT, (£«EEj|g V S S L frh 
(DA^EEVS S L^i&^5 0 .^ot, 0 1 7{:^fNft^MOS h7 

.>K^stR«jESrB^!t«. in 4 ^^-rnji^^ii 1 <Dm&tm £7*~*mmmft 

{f-^SH W<yW£5£-ttfS.So g]2 0^*3V^"Ctt, ^^Ut/UMCOO^JI^ 
tLfc^fl|^7F-r o 17— KilftWL0^n»>7 f 3 — ^2^J: 
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t>'ZB LOC/^y ir/UMC 0 O^IBUS/ — KSNa*3«tt^SNbiS^$iX 
iltRif fCD 0 t>^^tfc?i-M&£;ix3 0 

-<Dir-^mB#^:fcv^ s^®±^in i 2 o <7)ij± v b b (i, mmm 

mt ^B E^L W</V--?&3f::£\ ^-C^J^&V^ MIEVSSLV^ 

*i J: TJWMVlim C D 0 & H u^MzmWi £ tt 6 o 

r(Dx-*«&H#^:^T{i, ^J^IUSS 8 fi N iraiiffBE^H^ 
20 /K^IEtb-f-^o tfco.T, S^J^L-Cl9!^e>nfeNMOSS*Rffi«I^lel8SNB. 
COKl^T, Ell 8 ^^-t-ANDHISSAC lWffiMf^Hl/^K 
— 9 I NV lCa^flrtaSLI/^tftS. J^CT, StRSjaEfe^i&l 2 0 — 
fix ii5®ff^VS S^bOSJEVS S^S, h 7 >- v 5 * ^ N T 1 LTfc 

25 ^*!)t;kMCOOIIfcV^-C, @ 1 7 t/^fNf f ^MOS f7^^ 
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U x— *©Kteas££fcfT5r fcas-c£S 0 #a*/»WIilK7^a:ijaiR 

*5«fct>*l 1 b-eMWAMlLf V^tTtt, ^^-yir/K^^^^w 
• J X ' -V — v'y^T L"Cio 9 x ^Bf'x lEHy- KSN a 3o<fct>*S 

^I^Jo^^y -fe/i/MC 0 1 *3it>*MC 1 1 fc:oi<-c.W\ £f£®J±teiSi^ 
1 2 Oi^UffiVB B 1 te s fllEIVSS Lri>fe<Z>AflUEEV S S Ltfc^ 

*3V>T, T^i?* h^v 5 ** (NQc, NQd) &*l'ftMkt£y* tT y h 
L*5J:t5Z B L &~fBt®/ K^-^T^X-^t^^^^ttS^a't'ioV^T t> x ^ 

il^^^y •tesubffl— ^|(D^^-y ir/Wix 7^t^f>7>^^ (N 
Qc, NQd) ^^-7^ffi-efef9, fEti/ - KSNafci^SNbfl, *fJ&tf> 

/c<b X., K7^T ^NMO S h =7^*Jx? <P^IPifr;Wit:*:LT&> 

f-^tii^jfs^ ?UilHR{f #C Dfc «fc t>WJ«ffB E <D—Jj<D 
iT^raLt, AND0KAC lOffl^if^L W</l^ft!9x St>\ 51 
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vim<D&fcW£fcmm. 120 — h 9 ^nt2^ vx^mm v 

S S L^fcig£tl5 0 Lfc^ot, 11 7 WK7^^NMOS 

/-fX-^-v^^/h;* < ftiQ^ ^Ste*^— * loft CTHStt/ — Kwl 
OSf7 ^v 5 ^ ^£tSmte£^ffiH#£ 1^— ©£®EE i^/W-fS^-fS n i: \z 

15 ^Sc^W-f-ri: 755-^^5 0 

®fflt&»tfj&:*:#< lt^^7-f • 7-^X • -7-v J >'^/jN$<-t-6r i:^ 

25 £ftTt>gc£^x-^&f£^5r <k^-e#3 0 
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@2lfi, r OBP|©ite©il 6.C t 9 NMO S SWJ|][1]^N B C (Df 
f&&^-fmXfoZ> 0 i©@2 1 ^^i-NMOSS«J^IlH]S&NBC(D«^{i N 

S HIi, f if)±V S S J; t) t^V^dt'fe^ #J;U<£, 0. 5V^^^$tV 
5 0 IffVSSHii, N^-r^yWVIOS h^^^NM^M^iWi: Pi 

&mmi& <d m <d p n y i^mn & ft z> ie^sh u^M^mn £ ft z> 

DD^f,DC-DC=> * if^[^l±lHlS§* fcfi^jEHJSg* fcfi^m»SM 

£ t X~ffif& £ ft Z> mmMft^MWi: if&ffl V >r £j£ $ ftX h J: V \ 

¥nfctd.mmm<Di£fc<Dmf&nmi 6^-rm^tmmxh^. sat, 12 

2 ^ /n°^ }> ^ ^ nt 1 a^^ti-efc y) s mRmmzmm 1 
2onit &mm.j±vss$mfc;<4Txmi±vBBkLxfcm£ftz>o 
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« 



1 H^fNMO S ISiilal^N B C ANDHIS&A 

15 B(^ffilE^/^S^|^V^Tll^^l^C-e$)S 0 ^S&HtKl&V^-C, SltR^J 
©NMOS b7>^^©li^7^©iVBB^ iitffVSS (OV 
) U^MzmfeZtl, *I^JW^ * J) t;K7)NMO SS^^M T^tffV B 

b;&s % sss^ififfiflE (o. 5v) \zmn&tiz>o 

£rfflV\ 7*— ^ #5ii^^*3V>TSlR?!l©NMO S StR/^ T^USE V B B 
25 m&ft-t^ktfx*£Z> 0 
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i 2 o&mmmmKmmmmv^isB v hmwj-tzMj&tm&^xm^^tix 

^MOS h^^^^^OS^^T^^^iJWi^P^-rSfc^^, N^-V^/W 
MOS h7^^^-Sr^i-5P»>*/wS:4ryijr^^«ti-5„ PStRl 3 0 
^*3V^T, pi^ey i?/M§-?'Jw£^ #fAN!)j;H3 1a x 1 3 lbfciO* 
13 1 c ^Mt5o r©3}?hAN!>x;H 3 1 a — 13 1 c f± % SV^^Bt 

#FAN!)i;H3 1aJ:l;it N!7^A-13 4a, P^i/H 3 2 ajSi 
O'N!)x;H3 3a«^5 0 N^x;H34aClt ^^Dt/KOPf 
t^/HVlOS h7y^^^W^tl> P!)i7H3 2ai:(i N N^-Y^M'M 
O S h7 Vv'^^^JEtg^ttSo N^cc/H 3 3 a V K — (7) V ^/VfflfcT* 
fctK NMOS h7>-^^OS*R««^J^fifc-e5>«l-t-S^:*^ttejtLS 
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o 

^hi.N!)i/H3lbJb(:(j:, N^;H3 3b x P!)x/H3 2b, N 
!>x;H3 4b N P^x/H 3 2 cfcir/N^i/H 3 3 c«^5 0 N 
ViLjUl 3 3 b:fcj;t>*l 3 3 cfi, J*rV-t/l'mftM<Dtc.tb<D¥\— <D$^sU 
5 1W?&6 0 P!?*/H3 2b38J;t;i3 2c|:H: N t;u©N^t^ 
MOS \>7^i?X?& : &J$.£tl, N!)i;H 34btli s ^ ^ y ir/KD P^-r 
^MOS h7^^«^tl5 a 

P <7^/H 3 2a £5<fct>*l 32b^ §{f T-#lti«& 1 35a \Z£ QftMZtl 
5. Ufc^oT, pg^iJKrfcttST^i?* y^^©^- Mil 3 6^ 

te£VM;:;9-Jit£*i> -S^.PS^i 3 0^^t^-il$tt§ o P!)i;H 3 2bii 

j:t;i 34bw$ti5Mos h7^s?**wu m^mmmi 3 5 b ia 

<9#it£*L, *fcN^^/H 34bi V^=c/Vl 3 2c iaM$tl5MOS h 
7^** ft, is^9«I*£l 3 5 c VftMZtlZo 

Mii 3 7^*i§^iai2£;ft5^^:ib^-ctK r^b^p^-r^/Hvios 

■^hAN^x/H 3 1 c±H(t N!?x/H3 3d, P^*/H 3 2 d*Ji .' 
20 l/N^;H3 4c«^5o N|)x/H 3 3 all, ^ifflW^x/^l 
9, Pj/x;H3 2dl:it Nft^MOS h7^^«^ 
„ N!)x;H 3 4cH}i, P^i^/HMO S h y &Mf&&tlZ> 0 
P^^/H 3 2 d&it^l 3 2,clll, Mil 3 8^J$£;ix6 0 p r> 

oiyn 3 2 c*5<tt>*l 3 1 cCM^HSNft^MOS hy^^^tt, 

25 m^mmm 1 3 5 d^^nt^So 
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z.tibvm^ftmm®, 1 3 5 a - 1 3 5 d » % h ^^^mm^m-r^ 0 

^>AN!)x;H 3 1a-l3 1cli, tfl^fl, Mfo LT^Jt hflZ> N £ ^ 
Lfc^oTI (DM 2 3 ^-f«£ 9 WN^ai/H 3 3a-133d 

C*«IO^tR8] 

h&wm&)\z7F~fm-e&>z>o 02 4K:i3vvrf±, 3^j^ia^j$tL6^^ey-fe/^ 

MCO-MC 3©W7!) hSrHEB&^^^-t-o 

024 lr*3V^-C % fr^fRjKl&V^TP irN^i/l'NWLi^S 
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WL0-PWL2^ N^^yUNWLO— NWL 1 i^S^SS^BEfi^ttSo P 
!>x;UPWL0-PWL2^tl-? ! tl}-fcV^s N^-Y^/WMOS h7>^^ 

5 /WNWL Ofe i^NWL 1 tH-*5V\t> Pft^MOSh7^^ 

H*>VC4 0©.Nft^MOS F7^^«^, PlfSWPA 

RH£i?itfcU ifii^y ixy nyiaiPLG^M^ytywh^^^^T 1 '- 

15 hffi4&£«J&-r-5= N^SttM^NAC^^V^Tfi 1 Ify h©^*Ut/l'04 

ttBISii-s * * y t/w^^fPMo sh7 * tWf&ZinZo 

L*5j;r;P!)i>PWLI«$tl5 lfi©Pft^MOS h7^^i 

20 2i©Nft^Mos h7>-v J ^^^ ; eH ; etL-^^2o<^m^^-e#^c$ 

PliSttMPAC^ = h C T Sr^ LTI^-^ * U •fe^Nlfi&tt 
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p a c io ± o«Nmi^NA c ^x^^mi^v^v^ ^mm 

PAC^^gg^nSo 

£tfnMm<z>mzn, ¥v h^BLfcj^zBL^s^ssis^av 

60 El 2 4 te&V^fiP r>^^PWL 0 tN!)x;kNWL 0 ir^^O^i^^io 
\^X\fy h^Z B L 0 ^t#^i-6^2^mia^ML 2^|B^$^ N^/WN 
WLOfcilFP^/VPWL 1 (Dm<D^.m^V hBB L 1 &#i/&-r53l 2^: 

jssb^ml 2mm£ftz> 0 ^^pwl i^^i/nwl lwrBi^M^t^ 

V>T^ t*y h^B L Z B L 1 Sr^-T6^2^:JRgaMML 2^gHK:$tt, 
/UNWL 1 JoitfPWL 2C0ra^#^H^t'^VNT, \f y h||B L 2^Ifil2£ 
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ti6 0 P >)x;VPWL 2 ir|§l^b^V^N^^^i:^^co^#^H^^*5V^Ttr^ 
I>$|Z B L 2 ^^-T5^2^J1@S^ML 2^|a^$il5 0 ~ H lb <D 

DD*5j;t>1gi&®EEVS S&{£it^3S?2^JRiaii;^ML 2 #^iJ;frft^2S£ L 

•0 2 3iz7jk-f £ h v ^^/Mtat&gyBL-c, p ^/i'PWLfcir; 

N!7^^NWLTlHU£# h^N^^&^f&LT, P^i^PWl^Pl^l 

0 2 5fi v l tr y W * JJ -fe>U0> 7 £ b£<fc <9 Piffle ^-TEl-Cfc^o 121 
20 2 5t~:fcV^ 1 \f y h ^ ]} ir/Wg/$3gij£MR C te N Nft^MOS h7 
> v'^ ^ 5:JfMt 5 N«®iN A C A ^ , P^-Y^/I-MOS F7V^^ 
^?fMi"5 PMttfilPACAfcct^PACB^tf, NSffittg^NAC 
A(i N P l7^/^PWL(^^$tb N PM^tt^PACA^it/PACBfi, 
^tL^tt, N!)x^NWLAi3j;^NWLBtM^^ 0 

25 =fT^[^^> mb<7)^x^i§]5 < J;M'Ii^y^y 3 >'ia^PL3*5J: 
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1 \fy ^^■ : e!Jir/^?f^^MRC^*5V^T, 8ft£0*§SP AC A:fc3«fctWA 

t^'^J&^ft, ffilttiNACAioir/PACBtn^^ h C T E*5 cfct/C 
f&ti^NACAjoit^PACB^^IS J: mi tfV ^^Ifl^P 

io l 2^gaas:$ti5, ^(D^i/Ky^y 3^sa^PL2fi, Bi^JRia^ML i 

^JRia^ML 1AI4 X Sttf^NAeAfeiOTACAKny^^ h^^UT 
15 ^*3V^Tfi^LTV^7teV\ NlffittflNACAii, =t^?f hCTC^XU 

PWt^PACAil 3>-^^ hCTA^^L-Cffi^ffi/±<lr^jS-#-Sffl 
20 ^Sr«^-rS^2^«iam^^$^ P^ttM^PACBfi, ^ 
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= p l 3 -em& £ n 3 y - Kiw l ^a&a- $ *u * o-^ii y - k# 

10 MOSh7y^^QN2|j: N MOS 

MOS h7^^Q'N3li, iiiiMOS h7^^QN4f:'©fflfc 

sattstt* ^-wy-h^^i^Mia^ML i A^gant^tts. 

15 ^^lJt?y v-y ^^gH^PL4-e^$tL^>!7-K^WL^^$H6 0 

PSffittfi^PACBMV^, Pft^MOS l>7^^QP2^i 

TmassflEvDD*rg:»t, «^©Kw^ ^ i &mmMM l i b iz.mm 

20 ^*yt;WCMOS^y^ ^«t5MOS h7^7^QP 1*5 J: 

D ! QN2©^- b£f§ 1 tfV i^y =* VgB^P L 1«U »CMOS^ 
^-^«t5MOS h7^^QN3t!<j;t>*QP 2 <D*f— h &r|^ 1 *K 

ys^y 3^ganpL2"T?8MBW-3 0 

r<£>#*JEfe04§£\ Nft^MOS h7y^^QNl-QN4^lj^^ 
25 »lJL-Cia©£*K NMStt-EB^^^-f-5P!7^^5Nl>^^^«t 9 $M^?lJ 
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;<JTxmi±V B B tft^tSo 

El2 7fi N NMOS£tgf|ilJ^m8&NBC<D^* h7^^NT l*3«fctfN 
T 2W^^m0&^i'^-flH-e$)5 o 0 2 7^*51^ PliS2 0 0±C# 
5 fAN[)x/U2 0 2«$tl5 o rc^JK h AN^^/W2 0 2 ^ J; D^S-P 

T lioit/NT 2£r7F0fifc-t-;5P£^^2 0 4MhAN|)x^2 0 2 -tizMffc 
&frl% 0 rtlf)«7)P^x;UPWL^<tO 5 2 0 4|4 > # h AN V a^)V 2 0 2 \zM 
10 ^i-5*T-£«l2 0 7t'<fc V)$G±ftM£tlZ> 0 

5Ni»it2i ofcj:t;2 iu, z.tib(D^fm^)Mm2 1 0*5 it* 2 

12ilrft5 0 ^M#)M^2 1 OiZlffi;^JfimfiEVL S^^^P,^^,,, p^x 
15 /^2 0 4«. ^©tB^M^nS PS»M2 1 7^«t t)i&/^T^m 

i±vls tc^r^snSo 

5NS^Mfet^2 1 3*3 1 At, ^h<Dyfm^W^2 1 3*5j:t>*2 

1 4 o^ro ^/^^jb^iu^ ^te^mmm&fr vxmf&z tts ^-h®^2 

20 15££W-?-5 0 »I^2 13Cili^7^t£EVLH (IE<DmJ±£fcte 

1>7^^NT ^^^12(1 P!>x;1^2 0 4fr'7«£*L5gfl# 
m^ftMWk2 0 9^«t D^Ht^Sc »i«2iifc<tt;2i4^ *ii 

}^P !7^/WPWL^®^J5ife^tt6 PS»tJ|2 2 0(I^$tl5o 
25 h 7 y v^^ ^ N T 1 ^ t(iN T 2 Wil^ rOPl^ti2 2 O^L 
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P^x;l/PWL(I»ii|2 1 l*5j;r>*2 2 0 tTt/W T*mJ£ V L 
S^^$^5 0 ^£>B$ N ^m<^mm2 1 4»M7^IEVL S^£ii£ 

L S {C/^-Y T-^- cSfrlX$3 s ^^fi^^g^2 1 4 <t P 

2 o 4b<Dm<DPNm&n#mm$£nzmft-fz>o 

^FM^«2 1 3^^B#^^T^SIEVSH^^p^ttTt, P? 
zn/l-2 0 4f4f£^-l'T*mJdEVL S £iLT*3 «9 , ^ <Z)^4M^ 2 

10 13i:P^x^2 0 4i:©F B 1©P N^te^ii^S^li^"^ 

w^)m2 T^^^^p^^pwLri^isa^^iP^j;^, 

o 

15 

mi 5iZ7jk-rm^tmm, p-)x^pwli:^u, ^mi^to^ 
r^miE v b b ^mt^z ^ t #-e# 5 0 

25 -r mx&z> 0 ia 2 8 ^^-r^^iati^B^, m 1 K^¥#{fciet§^fi<^ 
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PNBC^Ef^tlS. 02 8l:fcvm h^B L 0*3«fct>*Z B Lfctt 

LTg2g£;ft,3 PNSWHISgPNBC 0 i, If y h&B L l*3«fct*Z B L 

i ^^■LTgaa^ttsPNSTOwiiisspN'Bc i &^-r 0 

# P N&faMffl\m%$ PNBCit SISOMO ^ * !J t/VO Pft^^MO S 
h 7 ^ i^^ * WStEmjE V P P £r^3*-t-5gl£mj±fciSiil 2 0 t , *f/£<Z>?iJ<£> 
t/U©Nft^MO S h 7 * <DW8.'H T^lffVBB 

1212911, **vi?/i'MC(Dmf&&Mc{$W)Kjjk-?mx*&z> 0 ^^-y-fe/uMc 
; pft^Mos h7^^^ (MPMOsh7^^) PQafcir; 

Nft^MOSf7V^^ (K7^7*NMOSb7^^) NQa^ 
Zh, l,b^ Pf t^MOS h7^^PQb^,tt>'Nft 

^^MO S h 7 y^^NQ b Sr-^tPo ^ * U "fe/WMCfi % $ b&C !7— Klfi 
WL©||t!:^ot, rtlFPCO|E'[i/-KSNa^ t tt> ? SNb$rtf^ hiBLfc 
<fcO<Z BL|:git5r^t^NMOS h7^^NQcfcJ;t;NQd^ 

MPMOS h 7 P Q a it/P Q b h) 

Qb, NQcfcir/NQdWSWC, StHBEftftft 1 2 0 tf*^;* ftS 
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m 3 0 iZ&^X, P NS«J^|h]S§ P N B C fi x SWJWf^-B E t ^JStRfg 
^CDlr^ltSNAND C 1 £ N NAND0ggNC 1 (OmMt^^V) 

z^^s*—? invu, NANDmg§Nc i <Dmt}it^^ xmum^m 

MOS h7y^^NT 3 -f^v^— ^ ! N v 1 <DW77{f fll^oTMO S 

v i ©m^ft#^o-cs^^3jjiu mmm&mizMvDnL&mtemE. 

0^f5Pff^/>MOS h?y^^PT3 N AND[e]S£ 
NCI Offl^fC^o-CMOS h7^^PT3 <t f@tt#J^>*ji U 

P T 4 **£tSo 

WlEEVSSHIt iiUEVS S £ t> fci^mBET'fcSo {gffi 
'SiffcJEE V D D L fi % mUmm V D D «fc "9 t> f&V >I||ET*& 3 o 

&&nm&mm2 cm, i^j^SE^juTiae$tLSp<^yir/K^p^^^/^ 
:©pn mmMW\m& pnbc 0 5 & «t t^ia 2 1 ^-rmmmm 

08§P B C*5«tt^NBC^£^ii:^[Hl8S^i:^ffi-efeSo 
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1213 03 oi~^i-PNmmmfflm&PNBc&m^^fzm<D¥mfcun 
p ns»j^ihiss p n b c *^t*¥MfcumMiW<Dmm^^xmn-fz>o m 

EEVS SHfcit/VDDLIiO. 5VX*hV, MM-Mfc V D D n 1 . OV, g 
i&®J±V SS^O V-e£><5„ 

NAND0KNc 1 OtH^ff -*§-fiH W^-Cfc <9 , Nft^MOS h =7 

■c> mm.mi±fcmw2 o— # N ^T*mi±vpp t LTf&itracvDDL<7) 

VBB<tLT N &mmf±-MVS S<7)®jEVS S#MSit£*L5 0 Lfc^o-C, ;>< 
MOS f7^^(DltV^iJ±^N 0 Lfc^oT, Pft^MOSh 

^LT{i?lJjSiR{f ^CD^Hl^/l^ft NANDlHlSSNC 1 (DiH^lit^ 
LU^i^5 0 Lfc^oT, ^^iJ^^LTl^ttbtt^PNS^J^llHlSgP 
NBCCfcV^ft Nft^MOS f7^^NT4fcj;t;Pft^M 
OS h7y^^PT4^m MOS b^y^^NTSfcir/PTS^ 
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KiEfeiii 2 0/55, mmsM (mrnm&M) vssc, Mosh7^ 

^NT4^LT^^tl5 D SlR^-tU-fe/UMC 0 OfciUtMC 1 0 K*SV^ 
5 Tte, Pf t^MOS f7^^PQafci0PQb (0 2 9#IS) <£>S 

MKKl^aSffiT-t'So — Nft^MGS h7^^NQa-NQdli 

10 MO S h 7 ^v^^ ^ ©Hf|||^^j|JBt5 o L/c^oTil^lJ(D^^-y ir/P 
M C O o \z ft v vt ft, ■ >v<— * ©AMI t # v Mi£^/h $ < t> v * * f >c 

#S1R?!I©^*!J t/VMCO l^K&V^Tfi, SS^T^®BEVPP*5«t 
15 I/VBBIt ^omjEl^^Wi^biir-r^ <£fflEEVDDL*3«k^VS SHT?*> 

<b , SWiWf #B E * fcl^JI^flfC D # L W< 
20 /K©*»tR3Rffi^WS6$*t5i:. 3S^JoSSftiJ»IHKPNBC^*3V>-C, N 
AND0KNC 1 ©ffi^jflf «S L I/^/Ui * ») , |?r>\ StKffi£E^^2 0*3 
Wl2 0lt ^n^WMraVDD L&it/V S S^^$fL N 

25 t>*l 2 OflS % 17 ^> a 5/ ME»$tt-Ct>«t<, ^^bOffiffi£flJ/B 



J 
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7^iffvppfc«fcr;vBBi: LTte, i#va P >vp b^ 

«k t>* V a n > V b n ^r^fc U ^OMO Shy > v>7 * t 

b p ^S^-fT^mBEVP P i UT, SfcffiffiVb n&J^Va n *mWL'< 

y ^;v(Dmmm^ p^-r «t ^Nft^Mo s h 7 >-i?x?m%-iz 

^IE«^B(D#^i:J^T^^^^ao -f-ftfr^ »J^H]S&8« N 7 7i? 

BSriwaii-aaEsiwwfi-i-BEAi:, * mmm^mmt £ *v y-rmm 

Pft^/HVlO S h 9 * OS^WT^IBEV P P |$J»t5 P £ 

. StESffia9!^|lIK 1 O'teiavvrfi* ^y -fe^J^^bTPNSTOi^HUl^ 

PNBc*sia«$ttSo ropNS»j^Jiu*&PNBCfi. 7*— ^ifttm^^*3 

V > T tt StRaaj ©Pfcit/Nf^^ y^M OS h 7 >- v> 7 ^ <£> S^/^ -Y 7 7 SJE V 

y t/wNft^/i/Mo s h 7 y^^©Sfe/W 7\*«eev b b &3£{fc;&itr 
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5 El3 3(i, i 3 2 C/^t P NSWj|l(Hlf§P N B C©IM©-^^f@t' 

E)3 3^:Jo^-C, PNS»J|l|l]«§PNBCIt iraillf^BEAfc 
<fct>*?iJ^iR{f ^CD£^#5NAND[e]S§NC 2 NANDHJggNC 2<Dft 
;^f-S§-3:g:f-t6-f' ^NOT 1 <b % NAND[s]g§NC 2 ©ttj^jff U 

-<yKDB#, #ii LT^^miiv s s ?r£^®ffi^^ 120 ^-fSig-rs^* h 

T % ^KffifiEfcitiiU 2 0 ^iSi^iffiffiJEV S SHSr^ifrS^^ h^^vX* 
NT 4 <t £r-ai? 0 XX h?^^NT 3 *3 «fct)*NT 4 te % «3r t> ^N^^ 

^T^mmVBBi^ ilgiil±VSSHU^i^5 0 

PNittj|l@^PNBCIl £(bt:\ PSMJWf-^BER^^JjltRff-^ 
CUt Sr^ttSANDIelggAC 2 i:, AND0SSAC 2 (DfctJ^ff ^§-£§:tt6-f 
V^^NOT 2h ^ ^/<— ^NOT 2<Dmtlim L W</I^>R3H£igii L 
20 % <£ffi8g«ffiVDD LSrStRttBE^«l2 O^fiar^a^X h^>-vX* PT 
AND'iKAC 2©tHMt^Ll/^ONft*aL, ftMSJEVDD 
ZmfamfefemM 2 0 ^-fsig-f- b =7 >- &PT 4 k &&tt 0 b 7 

y^^PT3^j;t;pT4it Hi^ pft^Mosb7^^-ei 
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ffiJBEVPPte, {S1I1JEVDD L I/^i^5 0 T 2 — ^S&Bf^&^Ttt, 
PSt5MWf-^BER(* N L W-VU-Cfc 9 , ^Dt, ANDHIggAC 2(Dffi7J 
ft-^tt»R^J*5 .ttf^a^^SJ UT L W</u-Cfc »5 > «^-f T^ffiJSEV P 
P«> '«MSJBEVDD^7H3lj«I^F$tLS 0 

fc, 7 I ^-^Hlf WE C t H k^T^5 0 ^CD^ti^&^TteV S 

3§P N B C^^oV^T^ NANDlHlSgNC 2 (Dmt}\t s f=r&U\'^.;VX*1hK) , £fe 
SEEfKjt^l 2 0^{i N h 7 ^ v^^ ^ N T 3 LtiitlE V S S (0 

. 0 V) frBrnZfoZo ANDlUiJ§AC 2<Z)|±j7j{f^L^7U-efe«9 

> mmmj±&mm.2 oiu±, f7^^pt4^uiiij±vdd 

(1. 0V) ^#t£££*L3 0 

3 fc^-f- P NSf£m«J#PlE]S& P N B C {^fe^T, ^JillRff L 
Tfc'P, NANDIU8SNC 2<Dttl7J{f-^(iHW-</K AND[e]S§AC2 
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5 rimso 

■^<^T^«ffiVB ; B*SSiifittffVS S (0. OV) SS.fctfSlS'WT^WBE 1 
VPP^lilffVDD (1. 0V) tf)R3M^ Njoit>'Pf t^MOS h7 

<t -^a* l u^jvt & y> , stsftEE^auft 120 (Dmm^r^mmv b b 

J±fcit$i2 0©It/M7^1JEVPP^ h7^^PT3[:J:^ 
tetSiEVDDLtJfcS, J£DT, ^^Dt/KDPf t^MOS 
25 ^^ob#v^«JBEOi(ifi*HB* s /h*<*t). toiiifi^^f <$H5» 
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Pft^MO S h7>-^X# PQ a*5j:t/PQb(DL#VMS:mCE^i^^S:^ 
/h£ < ^oNft^^MOS h^v^^NQ a -NQ d <D L^Witfllffi^'h 

x-*«&Bf^:fc^Tte N iWWff BEA^ttjbL, P £«iJ$Hf "SI- 
BE R £#f£t£ftS&0££H- 3 e tot, PN1WJ»IH^PNBC}^V^ 
N AND0S§AC 2£D|±l^ff^L^^^@^$tt > jI^IJ^J J;Z>^il^lJ 
LTy Ste^-f T*mf±V P P OltliJlVDD 

<t5o 

mmmmm-^BKAnmmt^ti^tc^ m$imz%ivxt^ nan 

V * N T 4 «t <9 , Slg^f T^tffVB B tfSiltR^JKfcf LT^*t!i®j± 
VSSHt^D, Nft^MOS h 7 T*&&< 
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El 3 5»i N EI 3 3 (^tl WJWff B ERfcit^BEA 5 ^P^© 

'<^T.*«ttflMH5£HII&2 5 0 i.'rrolSOTIffBEAty^ h^^- 
-//Wf"§-WECi:SrS:ttTPS^J^]{f^-BERSr^i-5ANDlHl8S2 5 2 

:OlttJilf^BEA}:totPlWfffBER«$tL5 6 
#&B#fc::fc^Tfi, 7 'f h 'f ^-^Itf WE C (1 L u^tfc ^) , PSWJ 



- 59- 



&0K7jk-i-mX*&Z a 0 3 6HW ; e!)t/WW7') M^feV^Wu MOS 

mos h7y^^*5J;i;Nft^Mos h7^^i'^t5S^W7. 
^tllVB B33 £t>*V PP^ 7*U i?;WW£-eM-t-5 r. £: ^T'# 5 D : 

El 3 6 fcl&^-Cte, Pft^MOS h^^v^^^^ff^-rS PMOS^g^ 
9 KDmM^, Nft^MOS h7^^Wt5NMOSfi|9 0*5 

<tt>*9 2&mm&tiz> 0 *mfc<Drmi 1 ^i^-cii, soi (v-y3>--^- 
ftmmms 5 ^m^m-m.mm-m^E^xmm^^ 0 nmos^9 0 1 p 

t>*5 2%ftM-f%f'tb^ i^iIi9 7«^tl5o PMOSti9 1 
UtM^llSc NMOSf^9 2^*5V^Tfi^ PMg?IJ?> P< * V JV^mt 
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(om^mmm 9 5 - 9 9 tn^fh, hu^^mmm^m-r^o 

^yi?A^IEg£*l,6 0 Lfc^oT, E] 9 & J; 0*0 3 6 ^;::k^^T;^J&1^-5£l$£• 
m 3 7 f± N 0 3 6 {^-f $jiL 3 7 - L 3 7 ^^ofc»fS«it^mB&^)^^i- 
m-Cfe^o E]3 7^:ib^T > v-y=3> (Si) StlOOl^ Mtll 

0 i*mf&£tiz> 0 zcom&wmmi 0 1 jl^ nmos«9 o*mf&-tz> 

PMOSii9 1 ii, Sl&l&iiJgl 1 0 lii^ffM£;ft5N«;|£l 1 2 lei <9 

toil^^s. :«i 1 2 astasia sk^mhh«9 73s, P ^ 

PMOSft9 1 'iNMOS««9 0 0^{C^$^S^^Bf^ 9 6 f± 
Rim 9 6 b ir£^tp 0 r©*^«l««9 6 fl, lot, &&!6J*0t 1 0 1 

2tpsim *%£.\z#ffitz>o Nmm 11211, i m^mn bxia«$ 

PMOSti^9 1 iNMOS«9 2 0no^5MHl(%9 8 3£<£ M/ 
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9 8bi «r^* % S^^Il 1 0 1 U;-C£iJigU h ^^gjtj 

NMOSM9 2^ioVN-Cfi, PStgl 1 3 t m^ftMmMZ 9 9K<fct)#|lt 
5 $tt^PS^l 14^SBff£*L5 0 ^T-^-it^ 9 9 f±, ^M-^^Sf^ 

ftmmm 9 9 b t t£o-c, ^#Hi«B*£ 9 9 &&i§iRig 1 0 1 * 
10 f t^Mos h7v^^oinwi^tfci5, mmw±.<Dmw&f 

&«fct>*N^^/UMO Si 7 yv'X^j^tWSf tl±V P Pfcit/VBB^J 

15 -fe^o-Y>-^-^«it§r^m-r5o piin i*5<fco*i 1 o±^te, 

h^JF^-T^o N^-ir^MOS h7^7^Mt5Pi^l 10,11 

1,11 3*5<fctfi i 4^^hu^^-mmmK^ i 0s ^-m^t^m-r^ 

Nltl 0 114, P&mz£ "9fttlOP^^b^$H-5fci6, p^y-fer^ 
25 r<7)^B^(D^^|il l^^^fi, N£*£l 12^, 
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io s o i mm(om^s mm.^xuh9^^^^<D^±^.&^\^<, i&mmmm 

Although the present invention has been described and illustrated in detail, it is 
clearly understood that the same is by way of illustration and example only and is not to 
25 be taken by way of limitation, the spirit and scope of the present invention being limited 
only by the terms of the appended claims. 
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